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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. LEORPS OF ENGINEEKS
CUSTOM HOUSE~2 O ‘& CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19108

1N REPLY REPER TO

NAPEN-N | 2 2 NAY 1981

Honorable Brendan T. B3yrne
Governor of New Jersey
Trenton, New Jersey 08621

Dear Governor Byrne:

Inclosed is the Phase | Inspection Report for Powder Mill Fond Dam in Morvis

County, New Jersey which has been prepared under authorization of the Dam
Inspection Act, Public Law 92-367. A brief assessment of the dam's
condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operativonal performance, Powder Mill Pond Dam, a high hazard potential
structure, is judged to be in fair overall condition. The spillway is

considered seriously Lnadequate since a tlow equivalent tou 15 percent or the

Probable Maximum Flood (PMF) would cause the dam to be overtopped. The
seriously inadequate spillway 1s assessed as an UNSAFL, non-cmergency
condition, until more detailed studies prove otherwise or corrective
measures are completed., The classificarion ot UNSAFE applied to a dam

because of a seriously inadequate spillway is not meant to indicate the samc
| b,

degree of emergency uas would be associated with an UNSAFE classification
applied for a structura! deficiency. It does mean, however, that based on
an initial screening, and preliminary computations, there appears to be a
serious deficiency in spillway capacity so that if a severe storm were to
occur, overtopping and failure of the dam could lake place, significantly
increasing the hazard of loss of Lite downsteeawm from the dam.  To croare
adequacy of the structure, the following actions, as a mininmum, are
recommended

a. The spitlway's adequdcy should be deteruined by a yualilied
professional consultant cngaged by the owner using more sopiiisticated

- methods, procedures and rtudies within three months from the date of

approval of this report. Within three wonths of the consultant's findings
remedial measures Lo ensure spillway adequacy should be 1tmitiated,  In the
interim, a detailed emergency operation plan and warniong system should be
promptly developed. Also, during periods of unusually heavy precipitation,
around the clock surveillance should be provided.

APPROVED FCR puny LIC pE
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NAPEN-N
Honvurable Breudan 1. Byrne

b. The following remedial measures shoull be raltiated wichin tarec
months from the date of approval of this repore:

(1) Perform additional investigation to determine seepage condilions
through and under the cmbankment; provide inorizontal drainage on the
Jdownistream face of the embankment 1f necessary.

(2) Perform additiuvnal investigation to determine the cngineering
properties of the embankment and foundation materials, and wiether or anot
conventional safety margins exist under more severe stress conditions thaa
those observed during our inspection, and what modifications may be required
to achieve such safety marpius.

¢. The fullowing remedial mzasures should be initiated within six
monthis from the date of approval of this report:

(1) Repair undermining of the culvert footiangs and remove debris
accumulating in the culvert, approach and discharge chaanels.

(2) Repair cracks existiug iu the concrete ot the calvert agproach
walls and culvert.

d. The following remedial measures should be initiated withia one year
from the date of appr—val of tiiis report:

(1) Provide proper slope protection on upstream slope ot the
embankment.

(2) Provide low leve. drawdown and additional spillway facilities
for emergency and non-emergency purposes.

(3) Properly remove all trees and provide adequate filter coverage
on the downstream face of the embankment to prevent any piping which may
occur as a result of future root decay.

(4) Repair erosion resulting from footpaths on both upstream and
downstream slopes.

e. The owner should develop written operating procudures and a4 periodic
maintenance plan to ensure the safety of the dam within one ycar from the
date of approval of this report.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New Jersey
Department of Environmental Protection, the designated State Office contact
for this program. Within five days of the date ot this letter, a copy will
also be sent to Congresswoman Fenwick of the Fifth District. Under the
provision of the Freedom of [(nformation Act, the inspection report will de
subject to release by this office, upon request, live days alter the date of
this letter.
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NAPEN-N
Honorable Brendan T. Byrne

§ Additional copies of this repo t may be obtained from tue National Technical

! Information Services (NTIS), Springfield, Virginia 22161 at a reasonable

: cost. Please allow four to six weeks from the date of this letter for NTIS
to have copies of the report available.

An important aspect of the Dam Inspection Program will be the implementatiom
of the recommendations made as a result of the inspection. We accordingly
request that we be advised of proposed actions taken by the State to
implement our recommendations,

Sincerely,

- ,/ 7
Zjd/f /%a’h },//‘7‘& NE
A-Iﬂl !

1 Incl .t JAMES G. TON
As stated Colonel, Corps of Engineers

District Engineer

Copies furnished:

Mr. Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625

Mr. John O'Dowd, Acting Chief

Bureau of Flood Plain Regulation
Divigion of Water Resources

N.J. Dept. of Environmental Protection
P.O. Box CNO29

Trenton, NJ 08625
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POWDER MILL PUND DAM (NJO08G3)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 10 and 12 September and 3 December 1980 by Langan
Engineering Associates, Inc. under contract tu the State of New Jersey. The
State, under agreement with the U.S. Army Engineer District, Philadelphia,
had this inspection performed in accordance with the National Dam Inspection
Act, Public Law 92-367.

Powder Mill Pond Dam, a high hazard potential structure, is judged to be in
fair overall condition. The spillway 1s considered seriously inadequate
since a flow equivalent to 15 percent of the Probable Maximum Flood (PMF)
would cause the dam to be overtopped. The seriously inadequate spillway is
assessed as an UNSAFE, non-emergency condition, until more detailed studies
prove otherwise or corrective measures are completed. The classification of
UNSAFE applied to a dam because of a seriously inadequate spillway is not
meant to indicate the same degree of emergency as would be associated with
an UNSAFE classification applied for a structural deficiency. It does mean,
however, that based on an initial screening, and preliminary computations,
there appears Lo be a serious deficiency in spillway capacity so that if a
severe storm were to occur, overtopping and failure of the dam could take
place, significantly increasing the hazard of loss of life downstream from
the dam. To ensure adequacy of the structure, the tollowing actions, as a
minimum, are recommended.

a. The spillway's adequacy should be determined by a qualified
professional consultant engaged by the owner using more sophisticated
methods, procedures and studies within three months from the date of
approval of this report. Within three months of the consultant's findings
remedial measures to ensure spillway adequacy should be initiated. In the
interim, a detailed emergency operation plan and warning system should be
promptly developed. Also, during periods of unusually heavy precipitation,
around the clock surveillance should be provided.

b. The following remedial measures should be 1nitidated within three
months from the date of approval ot this report:

(1) pPerform additional investigation to dcetermine scepage condition:
through and under the embankment; proviae hourizontal drainage oun the
downstream face of the embankment if necessary.

(2) Perform auditional investigation to determine the engi-cering
properties of the embankment and foundation matcrials, and whethuer or ot
conventional safety margins exist under more severe stress conditions than
those observed during our taspection, and whal modifications may be required
to achieve such safety margins.

¢. The tollowing remedial measures should be tnmitiated within six
months from the date of approval of this repuit:

(1) Repair undermining of the culvert foutings and remove debris
accumulating in the culvert, approach and discharge channels.
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DEPARTMENT OF THE ARMY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS
CUSTOM HOUSE-—-2D & CHESTNUT STREETS
PHILADELPHIA, PENNSYLVANIA 19108

IN REPLY BEFER TO

NAPEN-N

20 nny 13

Honorable Brendan 1. Bvrue
Governor of New Jersey
Trenton, NJ 08621

Dear Governor Byrne:

This 1s 1n relerence to our ongoing National Program for inspeciton of Ron-
Federal Dams within the State of New Jersey. Powder Mill Pond Dawm (Federal
L.D. No. NJOO803), a high hazard potLential structure, has receutly been

inspected. The dam 1is owned by the New Jersey Trunsit Corporation, and is
located on a tributary of the Whippany River in Mount Tabor, Murris County.

Using Corps of Engineers screening criteria, it has been determined thuat the
dam's spillway is seriously inadequate because a flow equivalent to 29
percent of the Probable Maximum Flood woulua cause the dam to be overtopped.
The seriously inadequate spillway is assessed as an UNSAFE, non-emergency
condition, until more detailed studies prove otherwise, or corrective
measures are completed. The classitication ot UNSAFE appiied to a dam
because of a seriously inadequate spillway 1s not meant to indicate tihwe same
degree of emergency as would be associated with an UNSAFE classitication
applied for a structural deficiency. 1t does mean, lhowever, that based on
an initial screening and preliminary computations, there appears to be a
serious deficiency in spillway capacity so that if a severe storm wure to
occur, overtopping and failure of the dam could take place, signiticantly
increasing the hazard potential to loss of life downstream from the dam. As
a result of this UNSAFE determination, it is recommended that the dam's
owners take the following measures within 30 days ot the date of this letter:

a. Engage the services of a qualifi:d protessional consultant to nore
accurately determine the spillway adequacy Ly using more cetailed and
sophisticated hydrologic and hydraulic analtvses, and to recommend any

O ey

remedial measures required to prevent overtoppine of the Cam.




NAPEN-N
Honorable Brendan T. Byrne

b'
warning system should be promptly developed.
surveillance should be provided during periods

precipitation.

A final report on tinis Phase I lnspection will
two months.

Sincerel

Y tic s

JAMES G.
Colonel,
District

Copies Furn shed:

Mr. Dirk C. Hofman, P.g., Deputy Director
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0O. Box CNO29

Trenton, NJ 08625

Mr. John O'Dowd, Acting Chief

Bureau of Flood Plain Regulation
Division of Water Resources

N.J. Dept. of Enviroamental Protection
P.0. Box CNO29

Trenton, NJ 08625

In the interim, a detailed emergency operation plan and downstream

Also, around the clock
of unusually heavy

be forwarded to you within

Y
Al
TON

Corps of Engineers
Engilneer
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PHASE I INSPECTION REPORT
NATIONAL DAM SAFETY PROGRAM P

NAME OF DAM: POWDER MILL POND .

ID NUMBER: FED ID No NJ 00803

STATE LOCATED: NEW JERSEY

COUNTY LOCATED: MORRIS b

STREAM: TRIBUTARY TO )J
WHIPPANY RIVER i

RIVER BASIN: HUDSON RIVER ;

DATE OF INSPECTIC & SEPTEMBER & DECEMBER 1980 2

ASSESSMENT OF GENERAL CONDITIONS

The embankment bordering the east side of Powder Mill Pond appears to :
have been constructed as a railroad embankment and may not have been designed i
as a dam. However, significant amounts of water could be impounded by the
embankment during periods of unusually heavy precipitation. The ability of the
embankment to withstand stresses and seepage conditions induced by higher than
normal water levels in Powder Mill Pond and the future performance of the
embankment is uncertain. The arched culvert which allows water to flow
through the embankment is in a deteriorated condition. There is water flowing
from the toe and from the base of the vertical stone block walli on the
downstream side of the embankment. The surficial soils of the embankment are
in a loose condition. No riprap or other slope protection was observed and
erosion haw: occurred in numerous areas of the embankment, There is essentially
no available information concerning the design, construction or subsequent
modifications ¢f the embankment. Additional investigation is necessary to
adequately evaluzte the future performance of the embankment.

The spillway capacity as determined by the Corps of Engineers Screening
criteria is "seriously inadequate”. The embankment can adequately pass only
14% of the PMF. The spillway adequacy should be determined using more
precise and sophisticated methods and procedures.

) e 5, PN G 4D SO Y RPT,

The following measures are recommended to be taken very soon:

Perform additional investigation to determine seepage conditions through
and under the embankment, provide horizontal drainage on the downstream face :
of the embankment if necessary. Perform additional investigation to determine :
the engineering properties of the embankment and foundation materials, and
whether or not conventional safety margins exist under more severe stress

i
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conditions than those observed during our inspection, and what modifications
may be required to achieve such safety margins. The spillway capacity of the
embankment is "seriously inadequate" as defined in the Corps of Engineers ETL
1110-2-234, The need for and type of mitigating measures should be determiend,
around-the-clock surveillance during periods of unusual heavy precipitation
provided and a warning system established.

The following measures are recommended to be taken soon:

Repair undermining of the culvert footings and remove debris accumulating
in the culvert, approach and dishcarge channels. Repair cracks existing in the
concrete of the culvert approach walls and culvert.

The following measures are recommended to be taken in the near future:

Provide proper slope protection on upstream slope of the embankment.
Provide low level drawdown and additional spillway facilities for emergency and
non-emergency purposes. Properly remove all trees and provide adequate filter
coverage on the downstream face of the embankment to prevent any piping
which may occur as a result of future root decay. Repair erosion resulted from
footpaths in both upstream and downstream slopes.

K. Peter
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PHASE I INSPECTION REPORT

NATIONAL DAM SAFETY PROGRAM

NAME OF DAM: POWDER MILL POND

ID NUmBER: FED ID No NJ 00803

STATE LOCATED: NEW JERSEY

COUNTY LOCATED: MORRIS

STREAM: TRIBUTARY TO WHIPPANY
RIVER

RIVER BASIN: HUDSON RIVER

DATE OF INSPECTION: SEPTEMBER & DECEMBER 1980

LANGAN ENGINEERING ASSOCIATES, INC.

Consulting Civil Engineers

990 CLIFTON AVENUE
CLIFTON,NEW JERSEY

201-472-9366
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PREFACE

This report is prepared under guidance contained in the Recommended Guidelines
for Safety Inspection of Dams, for Phase I Investigations. Copies of these guidelines
may be obtained from the Office of Chief of Engineers, Washington, D. C. 20314. The
purpose of a Phase I Investigavion is to identify expeditiously those dams which may
pose hazards to human life or property. The assessment of the general condition of
the dam is based upon available data and visual inspections. Detailed investigation,
and analyses involving topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a Phase I investigation;
however, the investigation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported condition of the
dam is based on observations of field conditions at the time of inspection along with
data available to the inspection team. It is important to note that the condition of a
dam depends on numerous and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to assume that the present
condition of the dam will continue to represent the condition of the dam at some point
in the future. Only through continued care and inspection can there be any chance
that unsafe conditions be detected.

Phase 1 inspections are not intended to provide detailed hydrologic and hydraulic
analyses. In accordance with the established Guidelines, the Spillway Test flood is
based on the estimated "Probable Maximum Flood" for the region (greatest reasonably
possible storm runoff), or fractions thereof. The test flood provides a measure of
relative spillway capacity and serves as an aide in determining the need for more
detailed hydrologic and hydraulic studies, considering the size of the dam, its general
condition and the downstream damage potential.




SECTION ] PROJECT INFORMATION

1.1

1.2

General

Authority to perform the Phase 1 Safety Inspection of Powder Mill Pond
was received from the State of New Jersey, Department of Environmental
Protection, Division of Water Resources by letter dated 12 August 1980. This
Authority was given pursuant to the National Dam Inspection Act, Public Law
92-367 and by agreement between the State and the US Army Engineers District,
Philadelphia,

The purpose of the Phase I Investigation is to develop an assessment of the
general conditions with respect to safety of Powder Mill Pond and appurtenances
based upon available data and visual inspection, and determine any need for
emergency measures and conclude if additional studies, investigations and
analyses are necessary and warranted. The assessment is made using screening
criteria established in Recommended Guidelines for Safety Inspection of Dams
prepared by the Department of Army, Office of the Chief of Engineers, It is not
the purpose of the inspection report to imply that a dam meeting or failing to
meet the screening criteria is, per se, certainly adequate or inadequate.

Description of Project

a. Description of Dam and Appurtenances

Powder Mill Pond is bordered along the east side by approximately 660 ft
of a 2 track railroad embankment. The top of the embankment is about 11
feet above the normal pond surface and about 35 feet at its highest point
above natural ground surface on the downstream side. The upstream and
downstream slopes of the embankment vary between 2H:1V earthfill to
vertical stone block retaining walls. The retaining walls vary in height
from a few feet to about 20 feet. There is a 6 ft wide by 7 to 10 ft high
culvert through the railroad embankment at the south end of the pond.
There is no spillway associated with the pond or railroad embankment. The
railroad embankment and south end of the pond is crossed by a one lane
road (Powder Mill Pond Road). The road crosses the pond on an earthfill
causeway. Water in the pond is allowed to pass through the causeway to
the railroad embankment culvert by means of three 36-in-dia concrete
pipes. There are no other outlets associated with the pond to our
knowledge other than the 3 pipes and culvert.

b. Location

Powder Mill Pond is located in Mount Tabor, Morris County, New Jersey.
Powder Mill Pond Road, which is located off Tabor Road (Rt 53) crosses
the embankment and south end of the pond. It is at north latitude 40°52.0'
and west longitude 74928.7'. A regional vicinity map is given in Figure 1.

C. Size Classification

Powder Mill Pond is classified as small based on its maximum storage
capacity of approximately 212 ac ft which is more than 50 ac ft but less
than 1,000 ac ft. It is classified as small based on the railroad embankment
maximum height of 35 feet which is less than 40 feet. Accordingly,
Powder Mill Pond is classified as "small" in size.

-1-




d. Hazard Classification

Powder Mill Pond is classified as having a "High Hazard Potential” in the {
National Inventory of Dams on the basis that failure of the railroad
embankment would cause excessive property damage to residences
downstream and could potentially cause more than a few deaths. Visual ’
inspection revealed a large number of homes and structures along the :
downstream channel and the use of the embankment by commuter train;
both of which could be seriously affected in the event of a failure of the
railroad embankment. It is, therefore, proposed to keep the Hazard
Potential Classification as "High".

e. Ownership

Ownership of the railroad embankment is by New Jersey Transit Corp.,
Macarter Highway & Market Street, P. O, Box 10009, Newark, New Jersey
07101,

f. Purpose of Dam

The purpose of the dam structure is an embankment track bed for an active
railroad. Powder Mill Pond is used for recreation.

g- Design and construction History

There is no information available on the design and construction history of
the railroad embankment,

h.  Normal Operational Procedures

There are no known operational procedures for the regulation of water flow
from Powder Mill Pond.

1.3 Pertinent Data

a. Drainage Areas 1.66 sq. mi.

b. Discharge at Damsite

Maximum known flood at damsite unknown

c. Elevation (Arbitrary - El 100.0 top of concrete
retaining wall over culvert)

Top Dam 102.13 (low point
at south end)
Normal pool Approx 92
Spillway crest No Spillway
Maximum tailwater Unknown
-2-




d. Reservoir
Length of maximum pool Approx 1800 ft
Length of normal pool Approx 1000 ft
e.  Storage (acre-feet)
Normal pool Approx 96 ac ft
Top of railroad embankment Approx 212 ac ft
f.  Reservoir Surface (acres)
? Top of railroad embankment Approx 15.3
Normal pool Approx 8.0
Spillway crest N/A
g- Dam
Type Earthfill railroad
embankment
Length 660 ft
Height Approx 35 ft
} Top Width 25 ft
Side Slopes Variable (2H:1V to
vertical)
Zoning Unknown
’ Impervious Core Unknown
Cutoff Unknown
Grout curtain Unknown
h.  Spillway No spillway

6 ft wide by 7 to 10 ft
high masonry arched
culvert under railroad
embankment. No con-
trolled outlets.

i Regulating Outlets




SECTION 2 ENGINEERING DATA

There is no information available concerning the design or construction of
the railroad embankment. There are no operational procedures concerning the
railroad embankment with respect to water levels in Powder Mill Pond.

SECTION 3 VISUAL INSPECTION

Our visual inspection of the Powder Mill Pond revealed the east side of the
pond is bordered by a 2 track railroad embankment which at its low point was
approximately 10 /2 ft higher than the pond water level at the time of the
inspection. The embankment and pond are crossed at the southern end by
Powder Mill Pond Road which is supported by an earthen causeway. The low
point of the causeway is only | to 2 ft above normal pool level. Under this
portion of the causeway are three 36-in-dia concrete pipes through which water
discharges and flows along the west side of the railroad embankment to a 6 ft
wide, 7 to 10 foot high arched stone and masonry culvert through the railroad
embankment. On the east side of the embankment water runs down a steep slope
formed by rock outcrop to a stream bed approximately 20 feet below,

The upstream and downstream slopes of the railroad embankment vary
from maximum of approximately 2H:1V to vertical stone block and concrete
retaining walls. The slopes are vegetated with brush and small diameter trees
below the ballast line of the railroad tracks. There is seepage of water running
from the toe and from the base of the stone block retaining wall on the
downstream side. The seepage appeared to be clear at the time of the
inspection. The surficial soil on the slopes is generally in an uncompacted state,
Walking on the slopes leaves footprints and depressions in many areas. There are
many areas of surficial erosion along the embankment slopes.

The upstream railroad embankment is protected from erosion for
approximately 60 ft north of the culvert by a vertical concrete retaining wall.
There is a horizontal crack along most of the length of this wall which has
experienced about 2 inches of translational movement. No protective riprap was
observed along the upstream embankment.

The culvert which passes under the railroad embankment is constructed of
various materials. The middle section of the culvert, approximately 23 ft long,
is constructed of vertical stone block walls to the springline with a brick arch.
To both ends of this has been added approximately 7 ft long reinforced concrete
culvert sections of the same cross sectional dimensions. The concrete sections
are supported on stone foundations. The date 1902 is inscribed in the concrete
which appears to be the date of the extensions.

Inspection of the culvert shows that the stream has extensively eroded and
undermined the stone foundations of the culvert walls. The concrete arch is
severely cracked. No mortar was observed in the joints of the stone block.
There are railroad ties, plywood, dead branches and other debris in the culvert.

There are approximately 6 homes along the southwestern side of Powder
Mill Pond. The homes appear to be built at or above the elevation of the top of
the railroad embankment. The remaining shore areas are swamp and woodlands.
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The downstream channel from the east side culvert outlet is a steep rock
outcrop streambed dropping approximately 30 feet in a distance of less than 500
ft to a streambed formed between NJ Rt 53 and the railroad embankment.

SECTION 4 OPERATIONAL PROCEDURES

There are no operational procedures for Powder Mill Pond. Maintenance of
the railroad embankment is by Conrail, Inc. and the New Jersey Transit Corp.

SECTION 5 HYDRAULICS/HYDROLOGIC

Powder Mill Pond is bordered along its east side by a railroad embankment.
_; Water discharges through three concrete pipes under the causeway and flows
i along the upstream toe of the embankment to a stone and masonry arched
5 culvert passing through the embankment. This is, to our knowledge, the only
| outlet for the pond water.

The hydraulic/hydrologic evaluation is based on a Spillway Design Flood
(SDF) equal to the Probable Maximum Flood chosen in accordance with the
evaluation guidelines for dams classified as high hazard and small in size.
Hydrologic design data for the embankment was not available. The PMF has
been determined by developing a synthetic hydrograph based on the maximum
probable precipitation of 22.2 inches (200 sq. mi. -24 hour). The Corps of
Engineers has recommended the use of the SCS triangular unit hydrograph with
the curvilinear transformation. Hydrologic computations are presented in
Appendix 3. The PMF peak inflow determined for the subject watershed is 5005
cfs.

The capacity of the culvert at maximum pool elevation at the top of the
railroad embankment is estimated to be 528 cfs which is significantly less than
the SDF. Flood routing for the 1/2 PMF and PMF indicates the railroad
embankment will overtop by 1.04 ft and 1.86 ft, respectively, We estimate the
culvert can adequately pass only 14% of the PMF. Based on our knowledge of
the dam as an earthfill railroad embankment and our knowledge of the degree of
overtoppping potential, it is our opinion that overtopping by the 1/2 PMF would
likely cause failure.

The immediate potential damage center is located at the embankment on
which active commuter trains travel. The downstream potential damage center,
which is approximately 1500 ft from the embankment, is comprised of Rt 53 and
numerous homes and structures located along the stream for a distance of about
a mile. Based on the above observations it is our opinion that failure of the
railroad embankment from overtopping would significantly increase the hazard
potential for economic loss and loss of life downstream of the embankment from
that which would exist just before overtopping failure. Therefore, the spillway
capacity of Powder Mill Pond Dam is considered to be "seriously inadequate" as
defined in the Corps of Engineers ETL 1110-2-234.

There is, to our knowledge, no drawdown structure associated with the pond.

s
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SECTION 6 STRUCTURAL STABILITY

7.1

The embankment to the east of Powder Mill Pond appears to have been
intended for use as a railroad embankment and not to perform as an earth dam.
Based on visual observation, no immediate instability appears to exist in the
railroad embankment under normal conditions. However, downstream seepage,
deteriorated retaining walls and culvert structures exist and can lead to serious
structural stability problems if deficiencies are uncorrected. The embankment
has the potential to impound significant amounts of water during periods of
unusually heavy precipitation. Vibration induced by the active commuter trians
presents additional unfavorable conditions. The structural stability of the
embankment under such conditions are uncertain and are probably
unsatisfactory.

There are no design or construction data available concerning the
construction of the railroad embankment or subsequent modifications,
consequently analysis of the degree of stability of the embankment cannot be
made without gross assumptions concerning the engineering properties of the
embankment and foundation materials.

There are no operating records of the railroad embankment pertaining to
Powder Mill Pond.

The track bed appears to have been widened about 1902 as judged by the
different materials used in construction of the culvert and the date inscribed in
the concrete of the culvert. The structural adequacy of the culvert and
upstream wingwall may not be satisfactory as evidenced by the severely cracked
concrete of these structures and should be further evaluated.

The railroad embankment is located in Seismic Zone I of the Seismic Zone
Map of Contiguous States. The degree of stability of the embankment under
static loading is uncertain and may be unstable under earthquake loading.

SECTION 7 ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

Dam Assessment

The embankment bordering the east side of Powder Mill Pond appears to
have been constructed as a railroad embankment and may not have been designed
as a dam. However, significant amounts of water could be impounded by the
embankment during periods of unusually heavy precipitation, The ability of the
embankment to withstand stresses and seepage conditions induced by higher than
normal water levels in Powder Mill Pond and the future performance of the
embankment is uncertain. The arched culvert which allows water to flow
through the embankment is in a deteriorated condition. There is water flowing
from the toe and from the base of the vertical stone block wall on the
downstream side of the embankment. The surficial soils of the embankment are
in a loose condition. No riprap or other slope protection was observed and
erosion has occurred in numerous areas of the embankment.




7.2

There is essentially no available information concerning the design,
construction or subsequent modifications of the embankment. Additional
investigation is necessary to adequately evaluate the future performance of the
embankment.

The spillway capacity as determined by the Corps of Engineers Screening
criteria is "seriously inadequate". The embankment can adequately pass only
14% of the PMF. The spillway adequacy should be determined using more
precise and sophisticated methods and procedures.

Recommendations/Remedial Measures

The following measures are recommended to be taken very soon:

1. Perform additional investigation to determine seepage conditions through
and under the embankment; provide horizontal drainage on the downstream
face of the embankment if necessary.

2.  Perform addtional investigation to determine the engineering properties of
the embankment and foundation materials, and whether or not conventional
safety margins exist under more severe stress conditoins than those
observed during our inspection, and what modifications may be required to
achieve such safety margins.

The spillway capacity of the embankment is "seriously inadequate” as
defined in the Corps of Engineers ETL 1110-2-234. The need for and type
of mitigating measures should be determined, around-the-clock
surveillance during periods of unusual heavy precipitation provided and a
warning system established.

The following measures are recommended to be taken soon:

Repair undermining of the culvert footings and remove debris accumulating
in the culvert, approach and discharge channels.

Repair cracks existing in the concrete of the culvert approach walls and
culvert.

The following measures are recommended to be taken in the near future:
Provide proper slope protection on upstream slope of the embankment.

Provide low level drawdown and additional spillway facilities for
emergency and non-emergency purposes.

Properly remove all trees and provide adequate filter coverage on the
downstream face of the embankment to prevent any piping which may
occur as a result of future root decay.

Repair erosion resulted from footpaths on both upstream and downstream
slopes.
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APPENDIX 1

CHECK LIST, HYDROLOGIC AND HYDRAULIC DATA

CHECK LIST, VISUAL INSPECTION




CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 1.66 sqg. mi., wooded & forest land

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): El 92% (96 ac ft)

ELEVATION TOP ~ ¥ MAXIMUM POOL . (STORAGE CAPACITY):Approx El 102 (212 ac ft)

ELEVATION MAXIMUM DESIGN POOL: Unknown

ELEVATION TOP ' RAILROAD EMBANKMENT: 102.12, low point

CREST: of Railroad Embankment

a. Elevation 102.13, low point
b. Type __Earth Embankment

c, Width _25 ft ¥

d. length__ 660 ft

e. Location Spillover _None

f. Number and Type of Gates __None

OUTLET WORKS:_Culvert

a. Type 6 ft wide, 7 ft high masonry & stone arched culvert
b. Location__South end of nt
¢. Entrance inverts 90.3-

d. Exit inverts_ 88.5% :
e. CEmergency draindown facilities _None

HYDROMETEOROLOGICAL GAGES: None
a. Type
b. Location
c. Records

MAXTMUM NON-DAMAGING DISCHARGE:. Unknown

NOTE: All Elevations based on arbitrary datum.




29p102¥Y SuooIn M -d

0861 des 0T (I 3O D¥) PUUSATNKN UeTid

0861 °2°d £ (Y&I) DX 39333 *A 0861 QoS g1 (¥aT) uedan °A 0861 d°S O1 (dad £N) uaxbpur AxIe]

us 0861 495 z1 % das 01 (Va1) sueaxd M PIRYTH

$12uu0813g uwoyadadsuy

(z *614 @9s) 3IPATNO I9A0 TTeM buruTElax a3axoucs yo doj 3e 00T FO wnjep Axeaqrixe 03 poocuaiazex uorIvadTde

18U =TT Y uoy32adsul 30 wpy 3® IIBATIVL ..Emszlnm...ﬂm- uop3oadsuY JO LY, I¥ UOTILAI(I 100d
—570L bIW  9anjeaadudy , Tealo  2oUILIN .olwlmlalmmm.lmﬂ uoyaoadsuy (€)23eq
————33d [N 8303BUTPI00) |§ 23938 staion . A3uno) puod T1TH aopmog  WeG 3WeN
1 dsend
uotaoadsuy 1UnsSIA

ISTT AU




" LNIWINVEWE 40 3dOTS
WVYHHLSdN NO NOILOILOYd ¥3d0d¥d 3AIAQHd

“TINM 30 dOL WOMJd ONISSIW SHD0T™ TYNOISVID0

"IV WYSMISNMOQ T ‘dOVd WYANISdn T

‘QdAdESEO0 STTYM ANOLS 01314 QIUVIMOWND TYDIINIA 7
"NIIS JNIdIY ON

SUNTIVE JVHdIN

QUONTIVY FAILOV “MNOWEL ¢
JdIM Ld ST XO4ddV ‘IHOIVNILS

ISTHO ANL 30 INFWANITV
TVINOZINON QNY TVOI1Y¥3A

*NOISOHd ¥IvVdad

SEOV¥TId NI 4330 SFHONI £ OL Z

SINIdd 1004 I4dT ‘FSO0T TYINILYW INTDINVEWA
* SLNTFWINVEWT WYRILSNMOd ONY WY IS4n

HLOE NO JAQYW NIId FIAVH SHIVd THIHM NOISCMI

$3401S
INTUNEY ANV INDONVERT
40 NOISOY3I WO ONINONUIS

qangasdo INON

3J0L Ty
aNOA3] YO LV DHIMNDVYD
U0 INIHIAON TVASANN

QIAYISEO INON

SHOVID JOVNINS

SNOI LVONTUI00TE MO SMNIVHIY

SNOLLVAMISHO

J0 NOIIWNINVXI ‘IVASIA

1 29300

INTDLIVERT

1-3




a3daddsdo INON

SNIVHd

[T T S S RS Y W T PEEITR

aan¥asdo INON

HIAQUOOT ANV IOV JLVIS

‘HIEWIWIY dTIN0D IH FONIS ONIMOTI NI AYH
SIHL JIVS VY NI SIAIT OHM X0€ SNNOX

“TINM INOLS
TYOTIIYIA WYSHLSNMOA 4O dSYd WONJ ONIMOTI HIALUM

30V4d3Ias TIAVIOIION ANV

“REALOMILS NHIATIND dILVIOINILIAA VIV

“QaTIVAS OGNV O@DMOWID X¥IA STTYM TLIAONOD
‘STIYM HOVOYAdY JLTIONOD IMIATAD GIHOUY
HOIH L4 OT OL L X9 FQIM ILOOd 9 -~ XVYMTII4S ON

WVI GNV
AVMTTIZS ‘INTUNLV QRY
INTONVOE J0 NOIIONNS

" INIWINVEWE FHL JO0 OVd WYTRMLSNMOA
JHL NO IOWVNIA0D YALTId FLYNOIAY
JAIAOE *HSMME ANY SITIIL FAOWTM

“HSOYE ANV SITYL ¥3LIWVIA TIVWS SNOUIWAN
GAVH SINTIDINVEWT WYTILSNMOA NV WYTMISAN

SNOLIVANTWR0DOTE ¥0 Syaviad

SNOILVAU3SHa0

JO NOILVNINVXA TIVASIA |

Z 393ys

INTTNVENT




SH31d ANY 30QIue

TANNVHD ROUVHOSIA

T3INNYHD HOVOMddY

* INTWINVEWT AVCYTIVY HLIM QALVIDOSSY AWYMTIIAS ON

¥I3M 313¥INOD

SNOILVCNIKGIOO3IY YO SAYVHIN™

SNOILVAY3ISE0

JO NOILVNIHVXI TVASIA|

AUMTIISS ON = AVAT11dS Q31VONA




° INON

31VD AONIOVYIHZ

"JIIWYRILS ¥IATIN0H TYINLYN

TINNYID 131310

° INON

JYNLONMLS 131IN0

* ANON

JUNLONYLS INVINI

*STYEdd JIAOWTT
*SONILOOd JINIWNEANN ¥IVdTd
SRNLOMILS JILVHOIYILIAA VIV

*IY3IATND NI SI¥ygdd

*MOTd

WYENLS A9 GANIWJAANN ONIJLE TINNAL J0 SONILOOJL
*Z06T ILMIATIND AIHOHY NO IALYd

*dITIVNGS ANV dEIXOWHO

AYIA LNIWINVEWE JIANN TEIATNO dIHOPEY 40 SHOVL

J1NANOD 131100
NI S3JYAUNS ILANINOD
JO ONIT1IYdS GNY ONINOVYD

SHOILVANIIZO0O3Y YO SHUVHIAY

SNOILYAY3SEO

"JO NOTLVNIHVXT TVASIA

-

sA¥oM 1311n0




" @NON Y3AIL0
*QIAYISEO ANON SYILINOZATA
*QIANISHO INON sy13In

‘Q3AYISHO JANON

STTIM4 NOLILVAYISRO

* NMONDIND

TV LINIWONOW ARIAYNS J0 NOILVAITI
aNY SYINMO  “WIHL A9 QITTYLSNI
N3Zg LON SYH OSIAd SIHL AYS AIHL
$AIA0S OILIA0ED CN HIIM QIAOIHD

T LEIAIND J0 -

TINM JLFFEONOD WYTILS4N ATIFHLOOS NO €21 ON
NOILVYLS TOYINOD AIAYNS JILAAOITD AISUIL MAN

SATAUNS/NOTLY.INIHNNON

SNOTLVANZINOIIY WO SHEVKIY

SNOILYANISTUO

NOILVNIHVXT 1VASIA

NOILVINIHNULSNI




‘_
bl
[}
.

“aNOd d0

GN3 HINOS SNO'TY AFAMASHO LIIS ON Ol FILLIT ANFEA
" SEHONWMY d¥ad TYNOISYDD0

"dT4ISIA ANOd 40 WOLLOE XMOOM

NOLLVINDTOJ3IS

"AT:HOT XO¥dd¥ S3d0O1S dIAOOM VALLYII ANITTIOHS HINON

"AT:HZ OL AT:HI XOuddav
‘S3d0TS SNONIVINNOW TWHNIVN dIILS ANITIMOHS HILNOS

$3401S

SNOI LVINZINH00 Y 40 SHIVILd

SNOILVAYZSH0

30 NOLLVNIWVXA TVASIA

YI0AUASIY




, *WYTILSNMOd 13 0006 OL
00ST XOMddY NIAMLAE ‘TANNVHO WYRMLS ONOIV HINOS ¥AKIMOL
* INTINYEWT SAILITIOVA TYNOILYRMOR ANV STNIONYLS ‘SHWOH SNONIWON
NO TIAVNL SNIVMI MIIOWWOO FAIIOV " INTWINVEWE QYOd'TIVY WOMJ FTHISIA ATIIVIGERWI FNON

NOILVINgod
ANV STOH 40

*ON ILVHIXONdaV

TTINNWHO WYRILS NI IJOIS I¥W'Id NIHIL
* INTWMNYEWE QVO¥TIVY J0 WOLLOg Ol d3drLs . $3401S

“ILHEATAD NI dOOMAId 40 SIIIIL
‘QIIWYRILS ¥IATN0E TYINIYN ATINIVW
"STTLLOE NEMNOME ANV JOOM J0 SIDII TYNOISYIDO

*SI¥EIA FTLLIT K¥EA (°013 ‘srugia
‘ SNOIXONHISHO)
NOILIANOD .
| SNOILVUNTNOIAY U0 SdvHId SNOILVAU4S90 d0 NOILVNINVXZ 1vnSIA $

TINNVIID WV:RILSNMOd




7
(3]
X <
s g
< I
o,




Upstream face of railroad 10 September 1980
embankment bordering pond.

W - = e .

po— - - . -

Railroad embankment and Powder 10 September 1980
Mill Road crossing south end
of pond.

POWDER MILL POND




Crest of railroad embankment
looking north from Powder Mill
Road crossing.

10 September 1980

Crest of railroad embankment
looking south from Powder Mill
Road crossing.,

POWDER MILL POND

1¢ September 1980




South end of pond leading to 10 September 1880
approach channel of culvert.

Note prominent horizontal crack

in railroad embankment retaining

wall.

Approach channel just
before entering culvert.
Note erosion around wingwall
and cracks in wingwall.

10 September 1980

POWDER MILL POND
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Upstream entrance of
culvert through railroad
embankment.

Note severe cracking of
concrete and debris in
culvert.

10 September 1980

‘M

Downstream face of culvert 10 September 1980
through railroad embankment.
Note severe cracking of concrete.
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POWDER MILL POND




Discharge channel immediately
downstream of culvert.

Pond looking upstream.

POWDER MILL POND

10 September 1980

10 September 1980
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APPENDIX 3

HYDROLOGIC COMPUTATIONS




LANGAN ENGINEERING ASSOCIATES, INC.

HyoRoLomicaL (om PuTATION S
PowbDeR MiLy Pond DAM

A Llocoten: Morris County, NT Whe ppany Rivey

B..Pran‘noc}g, Arec: |GG s%rws (1065 acres)
C.lote Areca_: 8.03acres

D.Classificahon: Size.— -SMALL
Hazard - Hu]k

E. Spillway Desigp Flood: PMF

F. PmP
1.Dam located in Zone 6 (close 4o Boundany o Lot l)
PMP = 232 unches (Hor 200 sg. M)JH hr,
all season envelope )‘*
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